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Description 

The present invention relates to a TDM/TDMA 
(Time Division Multiplex/Time Division Multiple Ac- 
cess) multidirection multiplex communication system 
of the type using a demand assignment protocol and, 
more particularly, to the arrangement of frames which 
increases the transmission efficiency and reduces 
transmission delay time in the system. 

A multidirection multiplex communication system 
is elaborated to promote efficient communications 
between a single central station and a plurality of geo- 
metrically scattered subscriber stations. The central 
station transmits given information to the individual 
subscriber stations in a TDM mode, while each sub- 
scriber station separates information meant therefor 
from the received information. The subscriber stations 
each sendsgiven information in the form ofaburst signal 
to the central station only during an assigned time slot 
in a TDMAmode. In the system, the central station pro- 
vides the reference on the TDM/TDMA frame for all the 
subscriber stations, and each subscriber station trans- 
mits the burst signal in accordance with the TDM/TDMA 
frame regenerated from the received signal sent from 
the central station. This kind of system is desired to 
have a simple configuration and a high transmission 
efficiency for transmitting comparatively small infor- 
mation capacities. 

TDMA systems are generally classified into two 
types, i.e., a preassignment type system and a de- 
mand assignment type system. The preassignment 
type system is such that a particular time slots is as- 
signed to each subscriber station. In the demand as- 
signment type system, each subscriber station re- 
mains silent except for the time when it needs to 
transmit information, thereby increasing number of 
time slots available for the other subscriber stations. 
With the demand assignment type system, therefore, 
it is necessary to add preamble words for timing re- 
covery to the heads of the burst signals sent from the 
subscriber station. For details of a demand assign- 
ment type multidirection multiplex communication 
system, a reference may be made to US-A-4, 653, 
049 granted to the same inventor as the present in- 
vention. 

EP-A-269120 discloses a TDMA communication 
system with time slots for system maintenance. A 
fault indentification circuit detects an acknowledge- 
ment for determining the location of a fault. 

However, the problem with the conventional de- 
mand assignment type multidirection multiplex com- 
munication system is that it cannot increase the trans- 
mission efficiency or reduce the transmission delay 
time satisfactorily due to the TDM/TDMA FRAME ar- 
rangement particular thereto. 

It is therefore an object of the present invention 
to provide an improved multidirection multiplex com- 
munication system capable of enhancing efficient 



transmission and reducing the transmission time. 
This object is solved with the features of the claims. 

As subsequently described, in a TDM/TDMA mul- 
tidirection multiplex communication system of a de- 

5 mand assign type in which M (integer) subscriber sig- 
nals are multiplexed on N (integer smaller than M) ra- 
dio channels forming a radio frame arrangement in re- 
sponse to every call, the radio frame arrangement 
comprises an N multif rame format, and each frame of 

10 the N multif rame format comprises a frame synchron- 
ization signal capable of being arranged in an N mul- 
tiframe format, a control channel for connection in- 
cluding assignment of conversation channels for call 
origination and termination, N conversation channels 

15 each comprising a time slot sufficient in capacity to 
transmit a main signal, and a channel comprising a 
subscriber identification number, information of call 
origination and termination, an error check bits. 
Furthermore, as described subsequently, in a 

20 TDM/TDMA multidirection multiplex communication 
system of a demand assign type in which M (integer) 
subscriber signals are multiplexed on N (integer 
smaller than M) radio channels forming a radio frame 
arrangement in response to every call, the radio 

25 frame arrangement comprises an N/l (I being an inte- 
ger dividing N) multif rame format, and each frame of 
the N/l multiframe format comprises a frame syn- 
chronization signal capable of being arranged in an 
N/l multiframe format, a control channel for connec- 

30 tion including assignment of conversation channels 
for call origination and termination, N/l conversation 
channels each comprising a time slot sufficient in ca- 
pacity to transmit a main signal, and a channel com- 
prising a subscriber identification number, informa- 

35 tion of call origination and termination, and error 
check bits. 

Further, in a subsequently described TDM/TDMA 
multidirection multiplex communication system of a 
demand assign type in which M (integer) subscriber 

40 signals are multiplexed on N (integer smaller than M) 
radio channels forming a radio frame arrangement in 
response to every call, means forgenerating the radio 
frame arrangement comprises a first converting sec- 
tion for converting M (integer) voice signals sent from 

45 subscriber stations into M digital data signals, a con- 
trol section for generating, on determining pres- 
ence/absence of each of the M voice signals, a con- 
trol signal for assignment, a subscriber identification 
number, information of call origination and termina- 

50 tion, and error check bits, a selecting section respon- 
sive to the control signal for assigning the M digital 
data signals to N (smaller than M) conversation chan- 
nels and outputting N digital data signals, a signal 
generating section forgenerating a multiframe timing 

55 signal and time slot timing signals, a second convert- 
ing section for converting the information into a burst 
signal in response to the multiframe timing signal, a 
third converting section for converting the N digital 
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data signals into N burst signals, and a multiplexing 
section for multiplexing the burst signal and the N 
burst signals. 

The above and other objects, features and ad- 
vantages of the present invention will become more 
apparent from the following detailed description tak- 
en with the accompanying drawings in which: 

Fig. 1 is a block diagram schematically showing 
a conventional multidirection multiplex communi- 
cation system to which the present invention is 
applicable; 

Fig. 2 shows a conventional radio frame arrange- 
ment; 

Fig. 3 shows a radio frame arrangement repre- 
sentative of an embodiment of the present inven- 
tion; and 

Fig. 4 is a block diagram schematically showing 
a specific construction of part of the system of 
Fig. 1. 

To better understand the present invention, a 
brief reference will be made to a conventional de- 
mand assignment TDM/TDMA multidirection multi- 
plex communication system, shown in Fig. 1. As 
shown, the system has a subscriber exchange 10, a 
central station 20, and K subscriber stations 301 to 
30K. The subscriber exchange 10 has M subscriber 
lines 401 to 40M which are connected to the central 
station 20. The central station 20 connects the sub- 
scriber exchange 10 to the subscriber stations 301 to 
30K over radio channels. M terminals are connected 
to the subscriber stations 301 to 30K. The central sta- 
tion 20 has a line selecting circuit 21 which reassem- 
bles the M subscriber lines 401 to 40M into N (< M) 
subscriber lines 501 to 50N. More specifically, the 
line selecting circuit 21 assigns any of the subscriber 
lines 401 to 40M on which a call is originated to one 
of the N subscriber lines 501 to 50N which is idle. A 
TDM circuit 22 multiplexes signals on the N subscrib- 
er lines 501 to 50N into a signal 60 having a radio 
frame format. 

A transmitter 23 modulates and converts the mul- 
tiplexed signal 60 to a radio frequency signal 61 and 
transmits the radio frequency signal 61 to the individ- 
ual subscriber stations 301 to 30Kvia an antenna 24. 

The subscriber stations 301 to 30K have anten- 
nas 331 to 33K, respectively, and each receives the 
signal 61 coming in through the antenna thereof. Are- 
ceiver 31 demodulates the signal 61 and thereby gen- 
erates a signal 70 equivalent to the signal 61 . The sig- 
nal 70 is fed to a baseband processing circuit 32. In 
response, the baseband processing circuit 32 sepa- 
rates a signal on the channel which is assigned to the 
subscriber station. As a result, the subscriber stations 
301 to 30K reproduce subscriber line signals, e.g., 
801 to 80/ and 80m to 80M and connect themselves 
to their associated terminals. 

A signal line 90 multiplexes signals coming in 
over the subscriber lines 401 to 40M so as to send 



them to a switching center. Fig. 1 shows a communi- 
cation path in which the signals flow from the central 
station 20 to the subscriber stations 301 to 30K. 
Fig. 2 shows the radio frame format. The N sub- 

5 scriber lines 501 to 50N correspond one-to-one to the 
time slots of conversation channels CH1 to CHN. The 
subscriber lines 401 to 40M from the subscriber ex- 
chcnage 10 each is assigned to, among the N time 
slots on the radio communication path, an idle time 

10 slot when a call is originated thereon. It is to be noted 
that terms "upward" and "downward" which are 
shown in the figure and will appear hereinafter refer 
to the subscriber-to-central direction and the central- 
to-subscriber direction, respectively. A frame syn- 

15 chronization signal F is indicative of the time refer- 
ence of the radio frame, while a connection control 
signal C controllably sets up radio channels. The up- 
ward direction is implemented with a burst mode us- 
ing TDMA wherein an assigned time slot is accessed 

20 only when connection is needed. The conversation 
channels CH1 to CHN each is made up of a data time 
slot DATA and additional bits HK associated with the 
time slot DATA. The time slot DATA is used to send a 
main signal and a signaling. The additional bits HK 

25 are constituted by an identification (ID) number ADR 
representative of a subscriber for which information is 
meant, a message INST indicative of the kind of infor- 
mation such as originating call, transmitting call or an 
end of conversation, error check bits CRC for moni- 

30 taring ADR and INST for errors, and guard bits and 
other additional bits OH provided against upward in- 
terburst interference. The ID number ADR, message 
INST and error check bits CRC are information bits 
joining in connection. 

35 In operation, the central station monitors the ra- 

dio channels as to busy/idle and controls the channel 
assignment in response to terminating call incoming 
from the subscriber exchange 10 or originating call 
from the subscriber terminals. Specifically, by using 

40 the time slot assigned to the call connection control 
signal C, the central station reports a terminating call 
to a subscriber terminal as well as a channel CH for 
call origination request. Assuming that a terminal con- 
nected to a certain subscriber station originates a call, 

45 then it multiplexes an ID number ADR particularto the 
station and a call origination request message INST 
and then sends them to the central station in the time 
slot of a particular conversation channel CHi which is 
assigned thereto over the channel C. When the cen- 

50 tral station receives the HK bits over the channel CHi 
correctly as indicated by the error check bit CRC, it 
assigns the channel CHi to the requesting terminal. 
Subsequently, the central station updates the assign- 
ment of conversation channels and reports it to the re- 

55 spective subscriber stations by the channel C. In the 
event of terminating call from the subscriber ex- 
change, a subscriber station designated by a sub- 
scriber number sent over the channel C multiplexes 
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its own ID number ADRand a call informing response 
message INST on the HK bit information of a desig- 
nated conversation channel CHi and then returns 
them to the central station to set up a channel. 

The above-described system sets up channels 5 
sequentially by using the respective conversation 
channels and, therefore, reduces connection loss, 
compared to channel setting which relies on the chan- 
nel C only. This contributes a great deal to efficient 
demand assignment. However, it is necessary with 10 
such a system that the conversation channels CH1 to 
CHN each be provided with the bits HK in addition to 
the data or main signal time slot DATA. As a result, 
transmission efficiency in the radio frame, i.e., the ra- 
tio of the number of bits actually available for the 15 
transmission of a main signal to the total number of 
bits is reduced. For example, assume that a voice sig- 
nal is transmitted as a 64 kbps PCM signal, and that 
the frame period T is 1 msec. Then, the time slot DATA 
has a bit length k of 64 (k) x 1 (m) = 64 bits. On the 20 
other hand, assume that the ID number ADR and the 
message INST each has eight bits and used as a CRC 
checker (CRC 16), in which case up to 2 8 = 256 sub- 
scriber terminals and the same number of messages 
can be accommodated. Then, the additional bits HK 25 
has at least a length / of 32 bits + a (number of OH 
bits) with the result that the efficiency of each conver- 
sation channel CH is reduced to 2/3. Usually, there- 
fore, a relatively long frame length T is selected to en- 
hance efficient transmission. For example, when a 30 
fourtimes longerframe length T, i.e., 4 msec is select- 
ed, the transmission efficiency is increased to 16/18 
despite that the bit length of data time slot DATA is 4 
x 64 = 256 bits, since the additional bits HK is depend- 
ent on the required number of bits and not on the 35 
transmission rate. 

While the foregoing discussion has concentrated 
only on the efficiency of the individual conversation 
channels, the efficiency of the whole frame further 
decreases due to the channels F and C (having x bits 40 
and y bits, respectively). Especially, when the number 
N of conversation channels is small, the efficiency no- 
ticeably falls. 

When the frame period T is increased to achieve 
an allowable degree of transmission efficiency, the 45 
following problem arises. While the subscriber line 
signals inputted to the system appear continuously, 
the continuous signal is once transformed into burst 
signals each having the length of the time slot of the 
associated conversation channel. Such burst signals 50 
are again transformed by each subscriber station to 
reproduce the continuous signal. In the central station 
20, therefore, the TDM circuit 22 once stores the input 
signal in a memory for the frame period T and reads 
it out and transmits in a burst during the time slot of 55 
the associated conversation channel. Also, in each 
subscriber station, the baseband processing circuit 
32 once stores the successive burst signals in a mem- 



ory and reads them out as a low-speed continuous 
signal. As a result, the down-going signal processing 
time delays the transmission time by about 2 x T sec. 
Likewise, the up-going signal processing time delays 
it by about 2 x T sec. The total delay time amounts to 
bout 4 x T sec except for the propagation delay time 
particular to the radio section. Assuming that the 
frame period T is 4 msec, for example, the transmis- 
sion delay in the system is about 16 msec. When the 
subscriber line signals are voice signals, such a trans- 
mission delay time directly affects the generation of 
echo. Regarding a conversation between subscriber 
stations, when the frame period T is 4 msec as men- 
tioned above, the transmission delay time is not neg- 
ligible due to two round trips. In the event of low- 
speed data transmission, a much longerframe period 
has to be used at the sacrifice of response time and, 
therefore, throughput. 

As stated above, the increase in transmission ef- 
ficiency and the decrease in transmission delay time 
have heretofore been contradictive to each other. 

Referring to Fig. 3, a frame arrangement repre- 
sentative of an embodiment of the present invention 
is shown. As shown, a unit frame is made up of a 
frame snchronization signal Fi (i = 1 to N), a channel 
C for a connection control signal, N conversation 
channels CH1 to CHN, and a channel HKi (i = i to N) 
for the transmission of additional bits. The frame syn- 
chronization signal Fi appears at a period equal to a 
unit frame time T' over N frames, i.e., in a multiframe 
fashion. Hence, the additional bit transmission chan- 
nels HK1 to HKN each being associated with the con- 
versation channels CH1 to CHN appear at the N mul- 
tiframe period. The conversation channels CH1 to 
CHN each has a data time slot DATA for transmitting 
a main signal and a signaling associated therewith, 
and a minimum necessary number of additional bits 
(OH, Fig. 2; e.g. previously mentioned guard bits). 
The additional bit transmission channel HKi is made 
up of a subscriber ID number ADR representative of 
an addressee or an addresser, a message INST indi- 
cating a kind of information such as terminating call, 
originating call or an end of conversation, error check 
bits CRC, and a minimum necessary number of ad- 
ditional bits. 

A specific circuitry construction for providing the 
radio frame arrangement of the present invention will 
be described below. 

As shown in Fig. 4, the line selecting circuit 21 
has line circuits A1 to AM, a selector B, a control C, 
converters D1 to DN, a reference timing signal gen- 
erator E, and a converter F. The line circuits A1 to AM 
detect the states of their associated subscriber lines 
401 to40M, i.e., whether terminating call is or not, and 
feed their detecting signal a1 to aM to the control C. 
At the same time, the line circuits A1 to AM convert 
voice signals from the subscriber exchange 1 0 into 64 
bps PCM signals orsimilardigital signals b1 to bM, re- 
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spectively. The selector B transfers the digital signals 
b1 to bM to the N idle lines as instructed by the control 
C. In response to the signals a1 to aM, the control C 
performs channel assignment, i.e., it generates a con- 
trol signal c for connecting the subscriber signals b1 
to bM to signals e1 to eN which correspond one-to- 
one to the radio channels CH, while generating con- 
trol information d meant for the radio channels HK. 
The reference timing signal generator E outputs ref- 
erence timing signals f1 to fN for the radio frame to 
thereby indicate the switching timings among the ra- 
dio channels. The converters D1 to DN convert suc- 
cessive input signals e1 to eN into burst signals on the 
basis of the timing signals f1 to fN, respectively. The 
converter F converts the control information d from 
the control C into burst signals by using a multiframe 
reference timing signal g which is also outputted by 
the reference timing signal generator E. The resulting 
radio channel signals 501 to 50N and the HK channel 
signal h are multiplexed by the TDM circuit 22. 

The same circuitry construction shown in Fig. 4 
may be applied to any of the baseband processing cir- 
cuits 32 the individual subscriber stations 301 to 30K. 

It is noteworthy that the frame arrangement 
shown in Fig. 3 assigns only one additional bit trans- 
mission channel to the whole unit frame in association 
with the N conversation channels CH1 to CHN. In this 
respect, the transmission efficiency particular to the 
conventional conversation channels is expressed as: 
k 

/ + k 

By contrast, the illustrative embodiment achieves a 
transmission efficiency produced by: 

k' • N k' k' ,., ,.n 

m' ■ N + Z ( = I) m' + //N k' + //N 
Especially, the embodiment noticeably improves the 
transmission efficiency over the range of /»k. 

It follows that the transmission efficiency de- 
creases little even when the unit frame time T' is far 
shorterthan the conventional frame time T. For exam- 
ple, when the conventional frame time T of 4 msec, 
Fig. 2, is reduced to a unit frame time T' of 0.5 msec, 
a transmission efficiency of N/N+1 is achievable de- 
spite that the data length k' is 32 bits for 64 kbps which 
is the same as the length of the channel HKi. Then, 
assuming that the number N of conversation chan- 
nels is sixteen, the delay time in the transmission of 
the main signal can be reduced to 1/8 although the 
repetition period of each additional bit transmission 
channel HKi is 1 6 x 0.5 (msec) = 8 msec which is dou- 
ble the conventional repetition period. 

On the other hand, the additional bits transmis- 
sion channel HKi does not play any essential role dur- 
ing conversation and is needed only at the beginning 
and end of connection for origination, termination, 
etc. Therefore, the above-stated change in the trans- 
mission delay time is little effected. In fact, a central 
station and each subscriber station, i.e., their control 



circuits need far longer processing time in the event 
of connection. 

Alternatively, use may be made of a plurality of, 
I, channels for additional bit transmission KHi : (j = 1 

5 to I and i = 1 to N/l) and an N/l multiframe arrange- 
ment. This is also successful in insuring the same ad- 
ditional bit transmission rate as the conventional 
transmission rate and, yet, eliminating noticeable de- 
crease in transmission efficiency. 

10 Of course, the combination of two additional bit 

transmission channels and an eight multiframe ar- 
rangement will provide a transmission rate as high as 
the above-stated rate and a transmission efficiency 
of 16/18. 

15 In summary, the present invention arranges a ra- 

dio frame in a multiframe configuration, provides 
each unit frame with an exclusive channel for addi- 
tional bit transmission in addition to conversation 
channels, and thereby sends additional bits associat- 

20 ed with the individual conversation channels on a 
multiple frame basis. This allows the frame period to 
be reduced without any noticeable decrease in trans- 
mission efficiency. Hence, the present invention is 
successful in insuring a required transmission effi- 

25 ciency while reducing the delay time in the transmis- 
sion of a main signal in the system to a significant de- 
gree. 

Various modifications will become possible for 
those skilled in the art after receiving the teachings of 
30 the present disclosure without departing from the 
scope thereof. 

Claims 

35 

1. A TDM/TDMA multidirection multiplex communi- 
cation system of a demand assign type in which 
M subscriber signals, wherein M is an integer, are 
multiplexed on N radio channels, wherein N is in- 
40 teger smaller than M, the system providing a ra- 

dio frame arrangement in response to every call; 

said radio frame arrangement comprising 
an N multiframe format consisting of N frames; 
each frame of said N multiframe format 
45 comprising: 

a frame synchronization signal (F1 to FN) 
capable of being arranged in an N multiframe for- 
mat and indicative of the time reference of the 
frame; 

so a control channel (C1 to CN) for a control 

signal for connection including assignment of 
conversation channels for call origination and ter- 
mination; 

N conversation channels (CH1 to CHN) 
55 each comprising a time slot sufficient in capacity 

to transmit a main signal; and 

an additional bit transmission channel 
(HK1 to HKN) being associated with one of the N 
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conversation channels and comprising a sub- 
scriber identification number, information of call 
origination and termination, and error check bits. 

2. A TDM/TDMA multidirection multiplex communi- 5 
cation system of a demand assign type in which 

M subscriber signals, wherein M is an integer, are 
multiplexed on N radio channels, wherein N is in- 
teger smaller than M, the system providing a ra- 
dio frame arrangement in response to every call; 10 

said radio frame arrangement comprising 
an N/l multiframe format consisting of N/l frames, 
wherein I is an integer smaller than N; 

each frame of said N/l multiframe format 
comprising: 15 

a frame synchronization signal (F1 to FN) 
capable of being arranged in an N/l multiframe 
format and indicative of the time reference of the 
frame; 

a control channel (C1 to CN) for a control 20 
signal for connection including assignment of 
conversation channels for call origination and ter- 
mination; 

N conversation channels (CH1 to CHN) 
each comprising a time slot sufficient in capacity 25 
to transmit a main signal; and 

I additional bit transmission channels 
(HK1 to HKN) being associated with conversation 
channels and comprising a subscriber identifica- 
tion number, information of call origination and 30 
termination, and error check bits. 

3. A TDM/TDMA multidirection multiplex communi- 
cation system of a demand assign type in which 

M subscriber signals, wherein M is an integer, are 35 
multiplexed on N radio channels, wherein N is an 
integer smaller than M, the system providing a ra- 
dio frame arrangement comprising a multiframe 
format as defined in Claim 1 or in Claim 2 in re- 
sponse to every call and comprising; 40 

means for generating said radio frame ar- 
rangement comprising: 

first converting means for converting M 
voice signals sent from subscriber stations into M 
digital data signals; 45 

control means (C) for generating, on de- 
termining presence/absence of each of said M 
voice signals, a control signal (c) for assignment, 
a subscriber identification number, information of 
call origination and termination, and error check 50 
bits; 

selecting means (B) responsive to said 
control signal (c) for assigning said M digital data 
signals to N conversation channels and output- 
ting N digital data signals; 55 

signal generating means (E) for generat- 
ing a multiframe timing signal and time slot tim- 
ing signals; 



second converting means (F) for convert- 
ing said information into a burst signal in re- 
sponse to said multiframe timing signal; 

a third converting means (D1 to DN) for 
converting said N digital data signals into N burst 
signals; and 

multiplexing means (22) for multiplexing 
said burst signal and said N burst signals. 



Patentanspruche 

1 . TDM/TDMA-Mehrrichtung-Multiplexubertragun 
gssystem eines Bedarfzuordnungs-Typs, in wel- 
chem M Teilnehmersignale, wobei M eine Ganz- 
zahl ist, auf N Funkkanale, wobei Neine Ganzzahl 
kleiner als M ist, multiplexiert werden, wobei das 
System als Reaktion auf jeden Ruf eine Funkrah- 
menanordnung bereitstellt; 

die Funkrahmenanordnung ein aus N Rah- 
men bestehendes N-Mehrfachrahmenformat 
aufweist; 

und jeder Rahmen des N-Mehrfachrah- 
menformats aufweist: 

ein Rahmensynchronisationssignal (F1 
bis FN), das in einem N-Mehrfachrahmenformat 
angeordnet werden kann und den Zeitbezug des 
Rahmens angibt; 

einen Steuerungskanal (C1 bis CN) fur ein 
Steuerungssignal zur Verbindung einschlieftlich 
derZuordnung von Konversationskanalenfurab- 
gehende oder ankommende Rufe; 

N Konversationskanale (CH1 bis CHN), 
wovon jeder einen von der Kapazitat her fur die 
Ubertragung eines Hauptsignals ausreichenden 
Zeitschlitz aufweist; und 

einen zusatzlichen Bitubertragunggskanal 
(HK1 bis HKN), welcher einem der N Ronversa- 
tionskanale zugeordnet ist und eine Teilnehmer- 
identifikationsnummer, Information iiber abge- 
hende oder ankommende Rufe und Fehlerpruf- 
bits aufweist. 

2. TDM/TDMA-Mehrrichtung-Multiplexubertragun 
gssystem eines Bedarfzuordnungs-Typs, in wel- 
chem M Teilnehmersignale, wobei M eine Ganz- 
zahl ist, auf N Funkkanale, wobei N eine Ganz- 
zahl kleiner als M ist, multiplexiert werden, wobei 
das System als Reaktion auf jeden Ruf eine 
Funkrahmenanordnung bereitstellt; 

wobei die Funkrahmenanordnung ein aus 
N/l Rahmen bestehendes N/I-Mehrfachrahmen- 
format aufweist, wobei I eine Ganzzahl kleinerals 
N ist; 

und jeder Rahmen des N/I-Mehrfachrah- 
menformats aufweist: 

ein Rahmensynchronisationssignal (F1 
bis FN), welches in einem N/I-Mehrfachrahmen- 
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format angeordnet werden kann und den Zeitbe- 
zug des Rahmens angibt; 

einen Steuerungskanal (C1 bis CN) fur ein 
Steuerungssignal zur Verbindung einschlieftlich 
derZuordnung von Konversationskanalenfurab- 5 
gehende oder ankommende Rufe; 

N Konversationskanale (CH1 bis CHN), 
wovon jeder einen von der Kapazitat her fur die 
Ubertragung eines Hauptsignals ausreichenden 
Zeitschlitz aufweist; und 10 

I zusatzliche Bitubertragungskanale (HK1 
bis HKN), welche Konversationskanalen zuge- 
ordnet sind und eine Teilnehmeridentifikations- 
nummer, Information uber abgehende oder an- 
kommende Rufe und Fehlerprufbits aufweisen. 15 

3. TDM/TDMA-Mehrrichtung-Multiplenubertragun 
gssystem eines Bedarfzuordnungs-Typs, in wel- 
chem M Teilnehmersignale, wobei M eine Ganz- 
zahl ist, auf N Funkkanale multiplexiert werden, 20 
wobei N eine Ganzzahl kleiner als M ist, wobei 
das System eine Funkrahmenanordnung bereit- 
stellt, welche ein Mehrfachrahmenformat nach 
Anspruch 1 oder 2 als Antwort auf jeden Ruf be- 
reitstellt und aufweist: 25 

eine Einrichtung zum Erzeugen der Funk- 
rahmenanordnung mit: 

einerersten Wandlereinrichtung zum Um- 
wandeln von M von Teilnehmerstationen gesen- 
deten Sprachsignalen in M digitale Datensignale; 30 

einer Steuereinrichtung (C), urn nach der 
Erkennung der Anwesenheit/Abwesenheit jedes 
der M Sprachsignale ein Steuersignal (c) zurZu- 
ordnung, eine Teilnehmeridentif ikationsnummer, 
Information uber abgehende oder ankommende 35 
Rufe und Fehlerprufbits zu erzeugen; 

einer auf das Steuersignal (c) reagieren- 
den Auswahleinrichtung (B) zum Zuordnen der M 
digitalen Datensignale auf N Konversationskana- 
le und zum Ausgeben von N digitalen Datensi- 40 
gnalen; 

einer Signalerzeugungseinrichtung (E) 
zum Erzeugen eines Mehrfachrahmenzeittaktsi- 
gnals und eines Zeitschlitzzeittaktsignals; 

einer zweiten Wandlereinrichtung (F) zum 45 
Umwandeln der Information in ein Bundelsignal 
als Reaktion auf das Mehrfachrahmenzeittaktsi- 
gnal; 

einer dritten Wandlereinrichtung (D1 bis 
DN) zum Umwandeln der N digitalen Datensigna- 50 
le in N Bundelsignale; und 

einer Multiplexeinrichtung (22) zum Multi- 
plexieren des Bundelsignals und der N Bundelsi- 
gnale. 



Revendications 

1. Systeme de communication par multiplexage 
multidirectionnel TDM/TDMA d'un type affecta- 
tion a la demande dans lequel M signaux d'abon- 
ne, oil M est un entier, sont multiplexes sur N ca- 
naux radio, ou N est un entier inferieur a M, le sys- 
teme generant un agencement de trames radio 
en reponse a chaque appel ; 

led it agencement de trames radio compre- 
nant un format multitrame N compose de N tra- 
mes ; 

chaque trame dudit format multitrame N 
comprenant : 

un signal de synchronisation de trame (F1 
a FN) pouvant etre agence selon un format mul- 
titrame N et indicatif de la reference temporelle 
de la trame ; 

un canal de commande (C1 a CN) pourun 
signal de commande pour une connexion incluant 
des affectations de canaux de conversation pour 
une origine et une terminaison d'appel ; 

N canaux de conversation (CH1 a CHN), 
chacun d'entre eux comprenant une tranche de 
temps de capacite suffisante pour transmettre 
un signal principal ; et 

un canal de transmission de bits supple- 
mentaires (HK1 a HKN) associe a I'un des N ca- 
naux de conversation et comprenant un numero 
d'identif ication d'abonne, une information d'origi- 
ne et de terminaison d'appel et des bits de test 
d'erreur. 

2. Systeme de communication par multiplexage 
multidirectionnel TDM/TDMA d'un type affecta- 
tion a la demande dans lequel M signaux d'abon- 
ne, oil M est un entier, sont multiplexes sur N ca- 
naux radio, oil N est un entier inferieur a M, le sys- 
teme generant un agencement de trames radio 
en reponse a chaque appel ; 

led it agencement de trames radio compre- 
nant un format multitrame N/l compose de N/l tra- 
mes, oil I est un entier inferieur a N ; 

chaque trame dudit format multitrame N/l 
comprenant : 

un signal de synchronisation de trame (F1 
a FN) pouvant etre agence selon un format mul- 
titrame N/l et indicatif de la reference temporelle 
de la trame ; 

un canal de commande (C1 a CN) pourun 
signal de commande pour une connexion incluant 
une affectation des canaux de conversation pour 
une origine et une terminaison d'appel ; 

N canaux de conversation (CH1 a CHN), 
chacun d'entre eux comprenant une tranche de 
temps de capacite suffisante pour transmettre 
un signal principal ; et 

I canaux de transmission de bits supple- 
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mentaires (HK1 a HKN) associes a des canaux 
de conversation et comprenant un numero 
d'identif ication d'abonne, une information d'origi- 
ne et de terminaison d'appel et des bits de test 
d'erreur. 5 

Systeme de communication par multiplexage 
multidirectionnel TDM/TDMA d'un type affecta- 
tion a la demande dans lequel M signaux d'abon- 
nes, oil M est un entier, sont multiplexes sur N ca- 10 
naux radio, ou N est un entier inferieur a M, le sys- 
teme generant un agencement de trames radio 
comprenant un format multitrame selon la reven- 
dication 1 ou 2 en reponse a chaque appel et 
comprenant : 15 

des moyens pour generer ledit agence- 
ment de trames radio comprenant : 

des premiers moyens de conversion pour 
convertir M signaux vocaux emis par des postes 
d'abonne selon M signaux de donnees numeri- 20 
ques ; 

des moyens de commande (C) pour gene- 
rer, lors d'une determination de presence/absen- 
ce de chacun desdits M signaux vocaux, un si- 
gnal de commande (c) pour une affectation, un 25 
numero d'identification d'abonne, une informa- 
tion d'origine et de terminaison d'appel et des bits 
de test d'erreur ; 

des moyens de selection (B) sensibles au- 
dit signal de commande (c) pour affecter lesdits 30 
M signaux de donnees numeriques a N canaux 
de conversation et pour generer en sortie N si- 
gnaux de donnees numeriques ; 

des moyens de generation de signal (E) 
pour generer un signal de cadencement multitra- 35 
me et des signaux de cadencement de tranche 
de temps ; 

des seconds moyens de conversion (F) 
pour convertir ladite information selon un signal 
de salve en reponse audit signal de cadencement 40 
multitrame ; 

des troisiemes moyens de conversion (D1 
a DN) pour convertir lesdits N signaux de don- 
nees numeriques en N signaux de salve ; et 

des moyens de multiplexage (22) pour 45 
multiplexer ledit signal de salve et lesdits N si- 
gnaux de salve. 
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